Motivated by recent public policy debates on the role of market discipline in banking stability, the study examines the impact of greater bank disclosure in mitigating the likelihood of systemic banking crisis. In a cross sectional study of banking systems across forty-nine countries in the nineties, it finds evidence that banking crises are less likely in countries with regulatory regimes that require extensive bank disclosure and stringent auditing.
I.

Introduction
Although banking crises 1 have been a common feature of banking systems for a long time -the U.S. alone experienced eleven banking panics between 1800 and the beginning of World War I (Baim and Calomiris (2001)) -the crises of recent times have been rather severe. The cost of bailing out troubled banks in a banking crisis ranges between 20 and 50 percent of a country's GDP, with a resolution time that can extend up to nine years (Honohan and Klingebial (2000)) 2 .
Hoggarth and Saport (2001) report the average fiscal costs of banking crisis resolution to be about 16% of GDP, and the cumulative real output losses from a banking crisis to be more than 17% of GDP. As an example, the cost to Indonesia of resolving the crisis of 1997 is estimated at 50% of its GDP. Banking problems are also believed to be at the center of the recent financial upheaval that engulfed emerging and transition economies (Caprio and Klingebial (1996) ).
These financial crises of the late 1990s coupled with recent corporate scandals around the world have brought to the fore the public debate on the need to strengthen market discipline through greater disclosure and transparency. Enhanced transparency via greater disclosure of accurate and timely information about banks is believed to improve market discipline, which could reduce the likelihood of banking crisis. This paper investigates empirically the impact of greater disclosure on banking system stability.
1 Banking crisis, in this study, refers to systemic banking crisis. Banking instability is the existence of adverse impact from dysfunctions in the banking system or the risk thereof (Canoy et al. (2001) , and encompasses both individual bank instability (bank failure), and banking crisis. The former refers to a failure of a financial institution, and the latter describes the situation where an individual financial institution failure leads to many simultaneous failures of other financial institutions. This is different from 'contagion' where an individual failure leads to 'one or more sequential failures'. Banking crisis could be 'systemic' or borderline. 'Systemic' banking crises are episodes of crises where most or all bank capital in the system is exhausted (Caprio and Klingebial (1996) . The detailed criteria used for classifying are provided in section II below. 2 By contrast, the U.S. banking crisis of the Great Depression of the 1930s, when almost a quarter of the banks were bankrupted, the negative net worth of the failed banks was only 3 percent of GDP (Beim and Calomiris (2001) ). Other countries had similar histories of both infrequent banking crises and low cost of banking collapse. In the pre World-War I era, the countries that experienced major banking crisis include Argentina (in 1890), Australia (1893) , Brazil (1892) , Italy (1893) and Norway (1901) , but the negative net worth of their failed banks never exceeded 1 percent of GDP, nor the costs of cleaning up exceeded 10 percent of GDP. In fact, countries such as Canada, Germany, Japan, Mexico, Russia, and Sweden avoided banking crisis completely during that era (Beim and Calomiris (2001) ).
The role of disclosure to banking system stability is not well understood. Economic theory provides conflicting predictions about the benefits of greater disclosure. The 'DisclosureStability' view holds that greater disclosure and the consequent transparency facilitates efficient allocation of resources by improving market discipline. Increased transparency permits greater market discipline whereby strong banks are rewarded for their risk management and performance and weak banks are penalized with higher costs of raising capital, thereby enabling early detection of weak banks before they drag the entire banking system into crisis. That is, market discipline provides incentives for banks to manage their risks prudently and operate efficiently, thus reducing the severity and frequency of bank failures.
On the other hand, the 'Disclosure-Fragility' view holds that disclosure may lead to interpretation of specific information about banks' financial conditions unjustifiably as indicator of widespread problems in the banking system, thereby leading to bank runs or stock market collapse (Calomiris and Mason (1997) , Gilbert and Vaughan (1998) and Kaufman (1994) ).
Disclosure of financial problems at a bank may lead to the bank's failure through a bank run. It may also lead to an overreaction in the financial markets, jeopardizing the ability of the bank to raise capital. This lack of investor confidence could spread to the entire banking system, causing systemic banking failure. In that case, rather than providing market discipline to improve resource allocation, more disclosure may lead to the collapse of the banking system, causing failure of both strong and weak banks alike. On the other hand, others argue that disclosure of bank problems, in fact, leads to quick recovery from crisis, thus reducing realized loss (see, e.g., Rosengren (1998) ). It would force banking consolidation, transfer of problem assets and closure of insolvent banks, speeding the recovery of the banking sector.
The theoretical ambiguities surrounding the impacts of greater disclosure to bank stability are reflected in the public policy debate and the reluctance of countries in adopting prodisclosure policies. International organizations such as the Basle Committee, the World Bank, and the International Monetary Fund recommend countries to enhance the transparency of their banking sectors by improving disclosure. Yet, despite these calls, disclosure and transparency is not always the hallmark of banking sector reform policies in all countries. Japan, for example, adopted a policy of less disclosure recently while undergoing a protracted period of banking crisis. Since 1998, banks in Japan are required to report securities at book rather than at market value (understating liabilities), to provide own estimates of market value of real estate holdings, and to net loans against deposits to same customers (underreporting risk) (Jordan et al. (1999) ).
The study of bank disclosure and bank performance is especially important in light of the ongoing public policy initiatives that rely on disclosure as a centerpiece of regulatory reforms in the banking sector. The Basel committee has finalized a new framework for bank capital adequacy. The New Basel Capital Accord relies on minimum capital requirement (pillar 1) and supervisory review of bank assessment of capital relative to risk (pillar 2), complemented by market discipline via greater disclosure requirements (pillar 3) (see BCBS (2003) ). By providing flexibility for banks in measuring their risk and capital adequacy, the New Accord brought market discipline into focus as a supplemental tool in bank capital regulation.
Despite its importance in banking sector policy and the surrounding theoretical ambiguity, there is little cross-country empirical evidence on the role of disclosure in bank system stability. For the U.S., Jordan et al. (1999) examine the impact of disclosing supervisory information on troubled U.S. banks during financial crisis, and report that doing so does not lead to destabilization of the banking system. Baumann and Nier (2003) examine the relation between disclosure and bank capital and risk, and report an inverse relation between disclosure and bank risk-taking. They do not study banking crises at a national level however. There is a growing empirical literature on banking crises; yet the literature does not address the role of disclosure regulations. Demirguc-Kunt and Detragiache (1998) and Beck et al. (2003) investigate respectively the role of macroeconomic stability and banking regulation in banking crisis. Cull, Senbet and Sorge (2005) and Demirguc-Kunt and Detragiache (2002) examine the relations between deposit insurance design features and banking crises. Barth, Caprio and Levine (2004) explore the relation between bank regulation and banking crisis, but they do not address the issue of disclosure directly. In the context of the effectiveness of banking regulation, they examine the degree of private monitoring on bank performance and fragility. They find that while private monitoring increases bank performance, it has no association with bank fragility, and pose the issue as a puzzle. This study focuses exclusively on financial disclosure and audit stringency as part of private monitoring, and finds that this has indeed a robust positive role in fostering banking system stability. Delving into specific regulatory features, the paper also provides an assessment of the importance of individual disclosure and auditing regulatory provisions in promoting stability. In a companion paper, Tadesse (2005) explores the role of overall transparency that includes both the quality of disclosure and the degree of information gathering activity by investors as well as the extent of information dissemination in the country.
The paper studies the impact of increased bank disclosure requirements and stronger auditing regulatory regime on the likelihood of occurrence of a systemic banking crisis based on data on forty nine countries over the period 1990 through 1997. It examines the impacts of both overall improvements in disclosure and the disclosure of specific items of information relevant to the ability of outside investors to assess bank risk and capital adequacy. Similarly, the study examines the impacts of improvements in overall external auditing stringency, and of the specific regulatory requirements that improve audit effectiveness. To draw accurate inferences about the impact of disclosure and audit stringency on bank crisis, it controls for a number of factors that may influence banking fragility. Following the literature, it controls for differences in the macro economic environments of banking system, the overall institutional quality of countries, and for differences in bank market structure, such as the degree of competition, concentration, ownership structure, capital regulations, entry regulations, and restrictions on bank activity.
The study finds that the likelihood of systemic banking crisis is, in general, lower in countries with regulations that require higher standards of disclosure. It finds that the likelihood of banking crisis is lower in countries whose banks provide more comprehensive information both in the core standard financial statements and in the supplemental notes. In reference to specific disclosure regulations, banking crisis is less likely in countries that require disclosure of off-balance sheet transactions. The likelihood of banking crisis is also lower in countries that require a more accurate presentation of financial information in general and an accurate presentation of non-performing loans (NPLs) in particular. Consolidated financial reporting is considered to be more accurate (or informative) presentation, and the study finds that regulations that require consolidated financial reporting for related bank activities are associated with greater likelihood of banking system stability.
The impact of greater banking disclosure to banking stability appears to be economically
significant. An increase in bank disclosure by one standard deviation reduces the likelihood of banking crisis by about 3.5% per annum. In cost terms, applying this probability to the cumulative output loss of a typical banking crisis episode, the benefit translates to a saving of about ½ a percent of GDP. These results appear not to be driven by reverse causality and are robust to a battery of sensitivity checks.
The study finds that the likelihood of systemic banking crisis is also lower in countries that require more stringent external auditing of bank financial reporting. In particular, banking crisis is lower in countries where external auditing is made a strong tool of bank supervision by requiring auditors to report to the supervisory agency, and where permitting auditors to meet supervisory agency without the consent of the auditee enhances auditor independence. The study also finds that audit stringency is complementary to bank disclosure in that the contribution of audit stringency to banking system stability is in addition to the benefit of bank disclosure.
Overall, the findings are consistent with the 'disclosure-stability' view. While improvements in disclosure in many dimensions are found to be either associated with greater bank stability or to have no significant relation to stability, there is no evidence that greater disclosure is related to banking system fragility. In terms of current public policy, the results provide an empirical support for the New Accord's initiative in requiring greater disclosure as a source of banking system stability. Going forward, however, to enhance the benefits of greater disclosure, the results emphasize the importance of improving the credibility of financial reporting as well. While expanding the scope of bank disclosure, the New Accord fails to provide verification requirements beyond those required for financial reporting, and security registration. The results underscore the value of external auditing stringency in improving transparency and promoting bank stability.
The balance of the paper is organized as follows. Section II provides a detailed description of the data and the methodology. Section III presents the main results and Section IV provides additional robustness tests. Section V provides discussion and concluding remarks.
II. Data and Methodology
A. Data
The study attempts to explain the likelihood of incidence of banking crisis as a function of banking regulations that govern bank disclosure and auditing. To this end, I rely on data from two major sources. Information on incidences of banking crises is obtained from the database of Caprio and Klingebial (2003) , which provides comprehensive information on episodes of banking crisis since the 1970s for a large sample of countries. The data on regulation of disclosure and auditing is from a new World Bank database, explained in Barth et al. (2004) , and is based on surveys of bank supervisory bodies in the late 1990s. Though, Barth et al. (2004) reports that the regulatory and supervisory environment, in general, does not change significantly over time, it is reasonable to assume that the survey responses reflect the period closest to when the survey was taken (i.e., the 1990s) more accurately than the distant past. explain these data sources and the specific variables in greater detail.
Banking Crises: Caprio and Klingebial (2003) provide data on the occurrences and severity of banking crises for a large sample of countries. Crises are classified as either major (or systemic) or mild (non-systemic). Systemic crises are defined to be episodes in which most or all bank capital in the banking system is exhausted. Consistent with criteria also used in other works (Caprio and Klingebial (2003) , Barth et al. (2004) , and Demirguc-Kunt (1998)), episodes are considered systemic if (i) non-performing assets account for more than 10% of total assets or (ii) rescue costs amount to more than 2% of GDP or (iii) the crisis involved large scale nationalizations or (iv) the crisis involved bank runs where emergency measures are taken.
I construct a variable, Crisis, as an indicator variable that takes 1 if a country has undergone systemic banking crisis in the period 1990 through 1997. As discussed above, the focus on the 1990s is because of the availability of data on disclosure and audit stringency only for this period (to be discussed below under sample selection).
I use two sets of explanatory variables, in addition to the set of control variables, to explain incidence of systemic banking crises (Crisis). These are variables on (1) the regulation of disclosure practices, and (2) the regulation of bank auditing.
Regulation of Disclosure Practices:
Bank disclosure is mandated in all countries, and the respective supervisory body sanctions the minimum set of disclosure requirements. Data on disclosure requirements is obtained from a recent database on bank supervision and regulation maintained by the World Bank (see, Barth, et al. (2001 
Regulation of Audit Practices:
The role of external auditors is critically important in bank disclosure. The benefit of disclosure is that it enables investors (market participants) to make accurate assessment of the firm's financial condition. In their loan decisions, banks collect private information from their customers. However, banks are reluctant to disclose proprietary information about their customers, making it difficult for outsiders, without access to individual loan information, to assess the health of the bank. This is more so in banks that lend to small firms which do not publicly disclose their information. Bank examiners and auditors have access to bank's individual loans and the banks' risk management practices. Hence they play an important role in validating the financial information disclosed by the banks.
Bank supervisory authorities regulate audit practices. Data on audit practices is obtained from the World Bank database on bank supervision and regulation (Barth et al. (2004) ). I use survey responses on seven different audit practice measures to construct an aggregate index of external auditing stringency.
External Audit Stringency, the focal variable of interest, measures the degree to which external audits are independent, professional and rigorous as reflected by the regulations that In addition to these specific audit quality-related variables, I also consider the legal sanctions against auditors in the case of nonconformance. Auditor Liability measures the degree of legal sanctions against auditors in the case of nonconformance. I construct a variable by aggregating three variables that reflect legal burdens against auditors: (i) an indicator variable that takes 1 if auditors are legally required to report misconduct by managers/directors to supervisory agency, (ii) a variable that assumes the value 1 if legal action against external auditors be taken by supervisor for negligence, and (iii) a variable on legal enforcement which takes 1 if legal action has been taken against auditor in recent years. Table 1 and 2 provide summary of the variables. The stringency of external audit varies extensively across countries. Table 1 shows that the External Audit Stringency variable exhibits wide variation ranging in value from -6.725 to 0.554. Countries high on audit stringency tend to have lower incidence of banking crisis (Table 2) . Audit stringency and crisis exhibit significant negative correlation. Other indicators of audit professionalism, independence and audit rigor are all inversely correlated with incidence of crisis (not reported).
Control Variables:
To examine the relations between disclosure, audit stringency and banking crises, I control for a number of factors. Following the literature on crises (e.g., Barth et al. (2004) , Cull et al. (2005)), I use the average rate of inflation and the external terms of trade to control for sources of macroeconomic (in) stability that are likely to affect the quality of bank assets. Inflation serves as a proxy for macroeconomic mismanagement that adversely affects the economy and the banking system. A chronically inflationary environment deteriorates the quality of bank assets, with the likely effect of increasing banking crisis probability. External terms of trade captures the macro economic shocks that could adversely affect banks by increasing their non-performing loans. Improvements in terms of trade are expected to be associated with decreases in the likelihood of bank crises. In addition, I include Per capita GDP to control for the level of development of the country, and as a proxy for the quality of overall institutional environment. Banking sector problems could result from weaknesses in the legal system, which permeates widespread fraud, and/or weaknesses in the administrative capacity that is reflected in loose prudential supervision and regulation of the banking system. Per capita GDP is expected to measure differences across countries on these dimensions.
To check for robustness, we also consider other macro-economic variables as controls.
These include real interest rate, foreign exchange reserve and GDP growth, and will be discussed under robustness section below.
In addition, I include measures of banking industry structure since recent research identifies industry structure as having measurable effects on the likelihood of banking crises. Beck et al. (2003) , for example, report that banking crisis is lower in countries with concentrated banking system, and both Beck et al. (2003) and Barth et al. (2004) find that countries with banking industry structure that allows more competition and less regulatory restrictions have lower incidence of bank crises. I use bank concentration, the share of assets of the three largest banks, to control for banking system concentration, and expect to find that concentrated banking would be associated with less likelihood of crisis -a negative coefficient.
As an alternative measure of the banking industry structure, I use a variable, bank competition, which is a measure of banking competitive conduct obtained from Claessens and Additional controls about the institutional environment of banking are also considered as robustness. These include banking regulation on entry requirements to the industry, measures of regulatory restrictions on banking activity, index of banking freedom, and state ownership of banks. These variables will be discussed under robustness section below. expectations, is associated with bank system stability, as is bank competition which has a significant negative correlation with incidence of crisis ( Table 2 ). As would be expected, Per capita GDP is negatively correlated with incidence of banking crisis.
B. Methodology
I adopt a multivariate logit model of the following form to examine the relation between disclosure and banking fragility, estimating the likelihood of banking-crisis occurrence in a country as a function of a set of explanatory variables of interest, X that represents disclosure and auditing regulatory requirements, and a set of control variables, Z.
( )
β and λ are vectors of parameters of interest to be estimated, and Crisis it is a dummy variable that takes 1 if country i is in a systemic banking crisis in year t, and 0 otherwise. Such a specification conforms earlier studies of banking crises (see, e.g., Demirguc-Kunt et al. (1998 , 2002 ).
In the main regressions, I define each year for a country as either a crisis year or a noncrisis year, and examine the relation between crisis probability in an average year and country disclosure and auditing variables. Each country is included eight times (1990 through 1997) in a pooled time-series cross section. A concern in this type of specification is that it may introduce a problem of correlated errors (or lack of independence) because crisis episodes may be correlated across years for a country and/or across countries resulting in contagion. I address these methodological issues in the robustness section in a number of ways, including redefining the crisis event as a single event for a country, specifying the model as a panel with random effects, and estimating it as a cross-country regression.
Another concern is the fact that the disclosure and auditing variables are measured in the late 1990s while the crisis episodes are observed over the 1990 through 1997. This is dictated by problem of data limitation. The first survey of bank regulation on which the disclosure indices are based was conducted in 1997 and the data is not simply available before then. The problem, however, may raise a concern that the disclosure and auditing data would reflect the banks' responses to crises episodes rather than the other way round, hence introducing reverse causality.
That is to mean that a country may improve its disclosure environment in response to crises.
One can, however, effectively address such a reverse causality issue through instrumental variables approach. In the robustness section below, I examine the relation between the exogenous component of bank disclosure and auditing -i.e., that part explainable by exogenous instruments (such as differences in legal origin of countries) -and crisis probability, the dependent variable. In addition, if it were true that a country improves its disclosure after a crisis episode, one would expect, on average, an occurrence of banking crisis to be followed by improvements in disclosure practices -i.e., a positive relation between crisis probability and disclosure. The effect of this data problem would, therefore, be to bias the results in favor of the 'Disclosure-Fragility' hypothesis, and against the 'Disclosure-Stability' thesis. Hence, in the case of a finding of positive relation between crisis probability and disclosure, caution should be exercised in interpreting the results. However, once causality is accounted for, a finding of negative relation would be a strong evidence for the 'Disclosure-Stability' view, given the presumed 'bias' in the data.
With these qualifications, I use the cross-country variation in the disclosure variables as observed in 1997 as a proxy for variations in the disclosure climate during the sample period.
That is, it is assumed that, while there is cross-country variation, the relative rankings of the countries in their level of disclosure remains stable over this short period of time. Barth et al. (2004) , for example, reports that the regulatory and supervisory environment of which bank disclosure is a consequence does not change significantly over time. The sample provides evidence consistent with this assumption. Despite the fact that the crises countries presumably may have improved their disclosure practices, as a group, these countries score significantly lower than the non-crises countries in all measures of bank disclosure and audit stringency. The average value of bank disclosure and audit stringency for crises countries are -0.245and -0.243 respectively while that for non-crisis countries are 0.296 and 0.244 respectively, and the differences are statistically significant at one-percent level.
III. Results
A.
Disclosure Requirements and Banking Crises Table 3 presents the results on the empirical relation between disclosure requirements and banking system stability. The table indicates that greater disclosure requirements reduce the likelihood of suffering a systemic banking crisis. The disclosure variable enters the empirical models with a large statistically significant negative sign. The inverse relation between greater disclosure and banking fragility holds controlling for macroeconomic sources of instability as well as banking industry structure. In column (1) disclosure is associated with lower likelihood of systemic banking crisis controlling for macro-economic sources of bank instability. Column (2) indicates that disclosure lowers the likelihood of banking crisis, controlling for banking industry structure. The results hold in column (3) where I account for both sets of controls.
Crisis probability is lower as well after controlling for the level of countries development as a proxy for overall institutional quality (column (4)).
The results are consistent with the thesis that greater disclosure enhances bank system stability via strengthening market discipline. The impact of greater disclosure to bank stability is economically large. For example, based on the complete model estimates in column (4), increasing disclosure by one standard deviation would lower the likelihood of banking crisis by about 3.5 percent 3 . This is a significant reduction, given that crisis probabilities are very low at any point in time (the mean value is about 6%). Hoggarth and Saport (2001) report the cumulative output loss of the average banking crisis to be about 16 percent of GDP. Applying the crisis-ameliorating probabilities, the impact of greater disclosure would be a saving of roughly about ½ percent of GDP.
With respect to the control variables, confirming economic theory and previous empirical results, improvements in external terms of trade reduces crisis probability while unbridled inflation increases crisis probability. More developed economies are less likely to suffer systemic banking crisis, indicating the positive role of the overall quality of the institutional environment.
As predicted, bank concentration lowers banking crisis probability, confirming the results in Beck et al. (2003) . Also, as expected, banking crisis is less likely in more competitive banking systems. While this is broadly consistent with earlier findings (Barth et al. (2004) ) and Beck et al. (2003) ) that regulatory restrictions as to entry and bank activity foster bank fragility, the direct evidence that increased competitive conduct (or competitiveness) lowers the likelihood of banking crisis is a new finding in this paper. The seemingly contradictory findings that both concentrated and competitive markets foster stability could be interpreted as that it is the contestability of markets that matter. Alternatively, large banks through their diversification ability strengthen banking system stability while increased competition curbs the banks' potential extractive tendencies. Overall, the model fits the data well, correctly providing an insample prediction of crises episodes more than ninety percent of the time. But note that this high level of fit is to the in-sample observations based on which the models are estimated, and in no way speaks of predictability of crisis out-of-the-sample.
Panel B of Table 3 explores the disclosure-stability link by focusing on the role of specific disclosure properties. Supplementary information, in addition to the standard financial statements, appears to significantly impact the effectiveness of bank disclosure to stability. Such information, in the form of a detailed discussion of bank risk management practices and offbalance sheet transactions allow informed assessment of bank risk profile by market participants, fostering market disciple to work. Column (5) indicates the impact of this type of information in enhancing banking stability.
In general, specific requirements meant to increase greater accuracy and comprehensiveness of disclosure are associated with higher probability of bank stability. In particular, regulatory requirements that call for consolidated financial statements for banks (Column 7), and requirements for disclosure of off-balance sheet transactions (Column 8) to the public lower the likelihood of bank crises. Requirements for accurate reporting of nonperforming loans (Column 6) enters with a negative sign (implying that it reduces bank fragility), but are significant only at 20% level. Similarly, disclosure of risk management methods (Column 9), while enters with the right sign, is not significant at the conventional levels.
Regulations that sanction legal liability on directors for misinformation have no statistically significant impact on fragility (column 10). This may reflect the fact that those sanctions could be covered in the countries' security laws, and hence could be redundant when packaged as bank regulation. To see if the impacts of disclosure requirements on banking stability are simply reflections of the legal sanctions against managers for misinformation, in column (11), I include both the disclosure and the directors' liability variables. Greater disclosure fosters banking system stability after accounting for legal liability.
Overall, the results are consistent with the disclosure-stability view that greater disclosure fosters bank stability via market discipline. The results are also supportive of the goal of the third pillar of the New Basal Capital Accord that aims to encourage market discipline by developing a set of disclosure requirements that allow market participants to assess bank risk positions and capital adequacy. The benefits of the specific recommendations in areas of supplemental reporting, consolidation, and reporting risk methodologies for fostering bank stability are validated by the findings. Table 4 indicates that regulations that call for stringent external audit of bank-generated information lowers the likelihood of banking crises. External Audit Stringency enters the regressions with a large statistically significant negative coefficient in all specifications. In column (1), greater audit stringency is associated with lower likelihood of systemic banking crisis, controlling for macro-economic sources of bank instability. Column (2) indicates that banking systems with stringent external audit requirements are less vulnerable to crisis, controlling for banking industry structure. The inverse relation between audit stringency and bank fragility holds in column (3) where I account for both sets of controls. The same holds, when, in addition, I control for countries' level of development.
B. Regulation of Audit Practices and Banking Crises
Evaluating the marginal effects of audit stringency, we see that a one standard deviation increase in the audit variable based on the full model in column (4) results in a decrease in crisis probability by about 25 percent, a much larger effect than the impact of disclosure. However, one should note that a comparison of the two could be misleading as the audit stringency variable has a much wider distribution than the disclosure variable. Nonetheless, the computation provides a sense of how large the economic impact of strengthening audit requirements is.
To evaluate if this effect of audit stringency on bank crisis is simply a proxy for the impact of greater disclosure, column (5) explicitly controls for bank disclosure. More stringent external audit requirements foster bank stability, controlling for greater disclosure. The result indicates that stringent auditing is not a substitute for accurate and comprehensive disclosure.
Rather regulations that call for more vigilant external audit complement greater disclosure in fostering banking system stability.
The results also indicate that the control variables act as predicted. The overall effects of bank concentration and bank competition on crisis likelihood are still negative and significant.
Terms of trade improvements reduce and higher inflation increases crisis probability. In addition, the models fit the data well, correctly providing an in-sample correct identification of episodes of crises up to ninety percent of the time.
Panel B of Table 4 examines the link between auditing stringency and bank system stability further by focusing on specific external auditing-related regulatory requirements. In general, specific requirements meant to increase external audit stringency are associated with lower likelihood of banking crises. Measures meant to represent strengthening of auditor independence appear to be most important (columns (7) and (8). These are the requirements for external audit reports to be submitted to supervisory authorities, and the requirement that bank supervisory authorities can meet external auditors to discuss audit reports without bank approval.
Regulations that set standards about the amount and extent of audit (column (6)) is not statistically related to bank stability (though the variable carries the right sign). I do not report on the impacts of having compulsory auditing and the requirements for auditors to be licensed because, in the sample, almost all countries (except Italy) require audited financial statements and licensed or certified auditors. The variables do not exhibit cross-country variation.
Regulations that sanction additional legal liability against auditors and enforcement of those sanctions do not appear to materially affect bank stability. Again, it might be that those sanctions are covered in the countries' security laws and could be redundant in banking regulations. To see if the impact of external audit stringency to banking stability is merely a reflection of the legal sanctions against auditors, column (10) includes both auditor liability and audit stringency. External audit stringency robustly reduces crisis probability controlling for auditor liability.
The findings support the disclosure-stability view in that stringent external audit complements greater disclosure in fostering bank stability. The results are consistent with the notion that external audit add value to market discipline by providing third-party verification of information that banks are reluctant to release to the public voluntarily. In their loan decisions, banks collect private information from their customers. Banks are reluctant to disclose proprietary information about their customers, making it difficult for outsiders, without access to individual loan information, to assess the health of the bank. External auditors have access to bank's individual loans and the banks' risk management practices. By validating through their audit report, external auditors enrich the information environment, allowing investors to assess bank health, and market discipline to work in fostering bank stability.
In this respect, the New Basal Capital Accord, while requiring extensive disclosure, does not recommend external audit beyond required for financial reporting purposes. The evidence suggests that there may be value in extending audit requirements to cover the newly required disclosure.
IV. Robustness Checks
To ensure accurate inference and avoid mechanical explanations for the main results so far, I provide a series of sensitivity checks in this section. First, in Table 5 Economic theory predicts that macro economic shocks that adversely affect the economic performance of bank borrowers, whose impacts cannot be diversified away by the banks, would be positively related to bank fragility and incidences of crises. Among these economic shocks, I
include in the main regressions shocks to external terms of trade and inflation. Another variable that may capture adverse macro economic shocks that hurt banks via increasing non-performing loans may be the general output downturns related to the business cycle. In column (1) of Table   5 , I include a measure of the business cycle, the growth rate in real GDP, in the main regression.
The main results that disclosure and audit stringency reduce crisis probability are robust.
Growth in the GDP does not enter significantly.
Bank profitability is partly a function of the costs of funds the bank pays on its deposits.
High interest rate could increase the cost of funds for the bank. In addition, high interest rates could increase the default rate of bank borrowers, thus reducing the value of bank assets. To control for the banks cost of funds, I include the short-term real interest rate in the country in columns (2), in addition to the control variables of the main regressions. The main results of the paper that bank disclosure and auditing reduces crisis probability remain robust. Real interest rate, while carrying the correct sign in the regressions, does not enter with statistical significance.
The probability of systemic banking crisis can also be affected by the vulnerability of the banking system to sudden capital outflows from the country. In countries particularly with fixed exchange rate regimes, a general lack of confidence by foreign investors, or a mismatch of foreign and local rates of return on investments, may lead to sudden outflows of foreign capital, which could lead to illiquidity at the central bank and banking crisis, when investors convert their local deposits into foreign currency. To control for the potential effects of sudden capital outflows, I include as a variable the ratio of M2 to foreign exchange reserves in column (3). The variable captures the extent to which the liabilities of the banking system are backed by international reserves. During currency crisis, investors may rush to convert their domestic deposits into foreign currency so that the ratio measures the ability of the central bank to meet these demands. Calvo (1996) considers this ratio as a good predictor of a country's vulnerability to balance of payments crises. The main results of the paper are robust to accounting for this variable. Consistent with the theory, external vulnerability as measured by M2 to reserve ratio significantly increases crisis probability. In column (4), the main results hold when all the three new variables (GDP growth, real interest rate and M2/reserve ratio) are included together in the regression.
In addition to macro-economic factors, the main regressions control for the institutional and regulatory environments of the banking sector. As additional robustness, Panel B checks for the sensitivity of the main results to other institutional features not controlled for in the regressions. I explore the impacts of the overall institutional environment of banks and bank ownership on bank fragility. First, I check if using direct measures of banking competition would matter. In addition to the bank concentration and competition measures used earlier, column (5) includes a measure of restriction to enter the banking industry from Barth et al. (2001) .
Consistent with previous findings (e.g., Beck et al. (2003) ), countries with fewer hurdles to entry to the banking sector are less likely to experience banking crisis. The main result that disclosure reduces crisis probability is robust. Column (6) In addition to the selection of control variables, the research design and the specification of the empirical methodology may influence the reported results. In Table 6 , I explore the sensitivity of the results to changes in the research design and methodology. To begin, the main results of the paper, the inverse relation between disclosure and banking system fragility and between external audit stringency and fragility is robust to measuring the focal variables -Bank Disclosure and External Audit Stringency -differently. In columns (1) through (3) of Table 6 , I measure Bank Disclosure and External Audit Stringency as sums of the component indicator variables rather than as principal components. The effect of greater disclosure and audit stringency on crisis likelihood is negative and very significant.
In the main regression, a crisis event in a country is defined as any year in the sample period, 1990 through 1997, in which the country was in crisis. This means that each country is included seven times in a pooled time-series cross section, and the year in which the country was in crisis was coded as a crisis year. Such a design may raise some concerns. The first is that it is very difficult to ascertain the beginning and the end of a crisis episode, and thus the designation of a particular year as a crisis year may not be precise. Second, to the extent that crisis events in contagious years may be correlated, the design may introduce a lack of independence in the error terms. Columns (3) through (6), explore the robustness of the results for alternative specifications that address these issues.
In columns (4), I define the crisis event more broadly so that if a country experiences a banking crisis in any year between 1990 and 1997, it is considered a crisis country for the entire sample period. Hence the twenty countries that went through crises were considered as if they experienced crisis in every year of the sample period. The results show that changing the definition of the crisis event in this manner does not affect the main results. The effects of greater bank disclosure and audit stringency remain negative and highly significant.
Columns (5) consider a rather narrow definition of the crisis event in that when the crisis period lasts more than a year, I define as the crisis year (event) only the first year of the crisis period and exclude the subsequent crisis years from the analysis. Doing so reduces the sample size considerably, but alleviates the lack-of-independence problem. It has also an advantage of reducing some reverse causality concerns that may arise when a country undergoes multiple years of crisis -the macroeconomic environment in the subsequent years during the crisis period may be influenced by the onset of the crisis. Dropping the subsequent years entirely reduces this type of reverse causality. The impact of bank disclosure is unaffected by such a change in the design 5 . Hence, the main results of the paper, the inverse relation between bank disclosure and fragility and between audit stringency and fragility are robust to defining the crisis episodes differently.
Column (6) checks whether the main findings are sensitive to whether a banking system has experienced recent crisis. I include an indicator variable that takes 1 if the country has gone through a banking crisis in the 80s. The results hold controlling for recent crisis history.
In addition to the concerns related to the way the crisis event was defined, it might be argued that, because there could be a number of factors that induce banking crisis, the observed result might still be a reflection of omitted explanatory variables that are correlated with the disclosure variables. The potential variables are too many to feasibly include, and even if it were feasible, the variables would be highly correlated with each other making identification of the effects of any one variable difficult. The main regression attempts to control for the key macroeconomic and institutional variables suggested in economic theory. Table 5 above controls for additional variables. However, to effectively address both the potential omitted variables and the problem of lack-of-independence in the error terms, Columns (7) estimates the original model using a panel data methodology, specifying the latent country-related and time-related sources of variations on the dependent variable, crisis, as random effects. The random-effects panel specification has two advantages: (i) it accounts for intra-country and intra-year correlations in the error terms, and (ii) it properly controls for all other non-observable country-related and time-related sources of crisis probability. The model accounts for any omitted country and time factor. The results show that banking disclosure and audit stringency has robust negative impacts on banking fragility.
Finally, the results from the multivariate logistic regression do not explicitly control for the potential for endogeneity. As explained above, I use banking-disclosure variables drawn from the period after when we observe the countries' crises experiences. This may raise a concern that the disclosure data would reflect the banks' responses to crises episodes, hence introducing reverse causality. If it is true that a country improves its disclosure after a crisis episode, we would expect an occurrence of banking crisis to be followed by improvements in disclosure and transparency -i.e., a positive relation between crisis probability and disclosure.
Yet, our results so far indicate a robust negative relation between crisis vulnerability and disclosure; hence this type of reverse causality appears to be less of a concern. Another form of reverse causality might be the argument that banking fragility could lead to lower disclosure and transparency due to fears of greater instability from disclosing bank problems. One can examine the possibility of both forms of reverse causality using instrumental variables to identify the exogenous component of bank disclosure.
Based on theory and recent empirical works, I use the legal origin of countries as instruments. La Porta et al. (1998) show that civil law countries tend to support government intervention relative to private property rights. To the extent that disclosure regulations are government sanctions, their prevalence and characteristics could be partially dictated by the legal tradition of the country whereas the latter has little effect on the probability of crisis. Legal origin has also been extensively used as an instrument in the finance-growth literature (see Levine (2003) ) as well as in the banking crises literature (see, e.g., Barth et al. (2004) ).
I estimate an instrumental variables model with legal origin as instruments. In the first stage regressions, the data does not reject the validity of the instruments. Columns (8) and (9) present the instrumental variables results. They confirm the major findings in Table 3 through Table 5 that (i) greater bank disclosure lowers the likelihood of systemic banking crisis; and (ii) greater auditing stringency increases the likelihood of banking system stability. Hence controlling for simultaneity via the instruments does not alter the major findings, suggesting that the results are less likely to be explained by reverse causality.
V. Conclusion
While the history of banking crises stretches as far back as there has been banking systems, recent banking crises have been more frequent and costly. The recurring financial crises of the late 1990s coupled with recent corporate scandals around the world have brought to the fore the public debate on the need for strengthening market discipline through greater disclosure and transparency.
The role of disclosure to banking system stability is not well understood, however. While the 'disclosure-stability' view holds that greater disclosure fosters stability through reducing informational asymmetries, the 'disclosure-fragility' view emphasizes the negative externalities that may be associated with greater disclosure and its potential to stymie stability. Reflecting the theoretical debate, disclosure policies have not made significant inroads in bank regulations around the world despite calls for more transparency by concerned international policy makers.
The paper examines the role of greater disclosure in fostering banking system stability.
Based on data on a cross-section of forty-nine countries in the 1990s, the paper studies the impact of increased bank disclosure requirements and stronger auditing regulatory regimes on the likelihood of suffering systemic banking crisis.
The study documents that greater disclosure and stringent external audit requirements are strongly associated with banking system stability. Specifically, the likelihood of systemic banking crisis is lower in countries with regulations that require more comprehensive and accurate disclosure, and more stringent external auditing of bank reporting. The impact of greater banking disclosure to banking stability appears also to be economically large. The results indicate that greater disclosure results in significant savings in countries' real output loss that is often associated with banking system instability.
In policy terms, the findings provide empirical regularities consistent with the goals of the third pillar of the New Basal Capital Accord that aims to encourage market discipline by developing a set of disclosure requirements that allow market participants to assess bank risk positions and capital adequacy. The New Accord's initiatives in requiring greater disclosure are consistent with the broader regulatory objectives of promoting banking system stability. The benefits of the specific recommendations of the initiative in the areas of supplemental reporting, consolidation, reporting risk methodologies, and frequency of reporting in fostering banking system stability are validated in the findings. To further enhance the benefits of greater disclosure, the results emphasize the importance also of improving the credibility of reporting.
While expanding the scope of bank disclosure, the New Accord does not provide verification requirements beyond those required for accounting reporting, and security registration. The results underscore the value of external audit stringency in improving transparency and promoting bank stability.
Appendix II: Definition of Main Variables
Variables Definition The degree of competitive conduct in the banking industry, measured as the sum of elasticities bank revenue to changes in input prices from Cleassens and Laeven (2004) The logarithm of the ratio of export price index to import price index for a country
The logarithm of the average inflation rates
The logarithm of real per capita GDP Barth et al. (2001) . Activity Restrictions is an index of whether bank activities in securities, insurance and real estate markets restricted from Barth et al. (2001) . Banking Freedom is an indicator of relative openness of banking and financial systems from Barth et al (2001) . State Ownership is percentage of banking system's assets in banks that are 50% or more government owned from Barth et al. (2001) . The regressions also include the following variables. Bank Concentration is a measure of concentration in the banking industry, calculated as the fraction of assets held by the three largest banks in each country averaged over the sample period. Bank Competition is a measure of degree of competitive conduct in the banking industry, calculated as the sum of elasticities bank revenue to changes in input prices from Cleassens and Laeven (2004) . External Terms of Trade is the logarithm of the ratio of export price index to import price index for a country. Inflation is the logarithm of average inflation rate. External Audit Stringency is a measure of the degree to which external audits are independent, professional and rigorous as reflected in bank regulations governing audit practices. Bank Disclosure is a measure of the extent and comprehensiveness of financial reporting required of banks. Crisis in 80s Dummy is an indicator variable that takes the value one if the country has undergone a systemic banking crisis in the 1980s and the value zero otherwise. Explicit Deposit Insurance is an indicator variable that takes the value one if the country has an explicit deposit fixed-premium deposit insurance scheme and the value zero otherwise. Per capita GDP is the logarithm of real per capita GDP. Numbers in parenthesis are standard errors. The sample period is 1990 through 1997. Detailed variable definitions are given in Appendix II. The estimated coefficients are parameter estimates of multivariate logistic models. The estimates under column (7) are maximum likelihood estimates of a random effects model with random country and year effects. The coefficient estimates of the country and year effects are not reported. The estimates in column (8) and (9) are estimates of two stage instrumental variables models, where countries' legal origins are used as instruments. The dependent variable is an indicator variable, crisis, that takes on the value one if there is a systemic banking crisis and the value zero otherwise. Bank Concentration is a measure of concentration in the banking industry, calculated as the fraction of assets held by the three largest banks in each country averaged over the sample period. Bank Competition is a measure of degree of competitive conduct in the banking industry, calculated as the sum of elasticities bank revenue to changes in input prices from Cleassens and Laeven (2004) . External Terms of Trade is the logarithm of the ratio of export price index to import price index for a country. Inflation is the logarithm of average inflation rate. External Audit Stringency is a measure of the degree to which external audits are independent, professional and rigorous as reflected in bank regulations governing audit practices. Bank Disclosure is a measure of the extent and comprehensiveness of financial reporting required of banks. Crisis in 80s Dummy is an indicator variable that takes the value one if the country has undergone a systemic banking crisis in the 1980s and the value zero otherwise. Explicit Deposit Insurance is an indicator variable that takes the value one if the country has an explicit deposit fixed-premium deposit insurance scheme and the value zero otherwise. Per capita GDP is the logarithm of real per capita GDP. Numbers in parenthesis are standard errors. The sample period is 1990 through 1997. Detailed variable definitions are given in Appendix II. 
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